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157] ABSTRACT 

A cache system which includes prefetch pointer fields for 
identifying lines of memory to prefetch thereby minimizing 
the occurrence of cache misses. This cache structure and 
method for implementing the same takes advantage of the 
previous execution history of the processor and the locality 
of reference exhibited by the requested addresses. In par- 
ticular, each cache line contains a prefetch pointer field 
which contains a pointer to a line in memory to be 
prefetched and placed in the cache. By prefetching specified 
lines of data with temporal locality to the lines of data 
containing the prefetch pointers the number of cache misses 
is minimized. 
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Detailed Description Text - DETX (16) : 

Null[A:L]--a register which points to the last line accessed with a null 
pointer field. 

Detailed Description Text - DETX (17) : 

Last [A :L] —a register which points to the last line accessed in the cache. 

Detailed Description Text - DETX (20) : 

In the preferred embodiment, the pointer array is maintained in accordance 
with the access performed. Thus, if a cache miss occurs, the pointer field in 
a memory line which was previously accessed is changed so that a future miss at 
that address can be avoided. It is not necessary, however, that the pointer Y 
for a line of memory at address Y be in the line that was last accessed . As 
long as the pointer Y is placed in the pointer field of a line memory at 
address X which was accessed within the last 2.sup.C--l requests, then it is 
probable that the line will still be in the cache when subsequently requested. 

Detailed Description Text - DETX (24) : 

A generalized process for accessing the cache memory system will be 
described with reference to FIG. 8. At step 400, an index into the cache is 
generated. If, at step 410, the requested line is in the cache, at step 415 
the data is returned to the processor, and at step 420, the pointer field of 
the line returned is temporarily saved. If the requested data is not located 
in the cache, the line is retrieved from main memory, step 430, and the pointer 
field is temporarily saved, step 435. At step 440, the previous line 
referenced which contained a null pointer or the last line referenced is 
identified. As a cache miss occurred because the line of data was not 
prefetched and placed in the cache, at step 445 a pointer of a recently 
accessed line is updated in main memory with a pointer identifying the line 
just referenced. In addition, the pointer of the line in the cache may also be 
updated. Preferably, a recently accessed line with a null pointer field is 
updated with the pointer to the referenced line. The line does not have to be 
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the last line accessed ; so long as it is within the range corresponding to a 
predetermined number of lines of the cache, the likelihood that the line will 
be subsequently prefetched is increased. If a recently accessed line with a 
null pointer within the predetermined number of lines last accessed is not 
found, the last line previously accessed is updated with the pointer to the 
referenced line just accessed. 

Detailed Description Text - DETX (32) : 

If one of the last 2.sup.C--l lines supplied by the cache contains a Null 
value in its pointer field, then the line containing the Null pointer will 
store the address of this line. The address of that line is therefore written 
to the T2 temporary variable. The requested address will be written over the 
Null pointer value of that line. Preferably, value of all zeros will be used 
to identify a Null value, since a memory line should never need to prefetch 
itself. The Count counter is used to keep track of the number of lines that 
have been supplied by the cache since the last line with a Null value in the 
prefetch pointer field. If more than 2.sup.C--l lines have been supplied, then 
the Last pointer will be used to identify the line in which the pointer is 
updated with the requested address. The Last pointer contains the address of 
the last line (before ReqAddr) supplied by the cache. The address of the last 
accessed line is therefore written into the T2 temporary variable. The 
requested address is written into the pointer field of the line in memory 
pointed to by the T2 temporary variable. The next time this earlier line is 
accessed by the cache, it will cause the current request address ReqAddr to be 
prefetched, thus avoiding another cache miss. This sequence establishes and 
maintains the pointer structure in main memory. 

Claims Text - CLTX (67) : 

providing a Null pointer which points to the last recently accessed line in 
the main memory requested that contains a Null pointer value; 
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